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GENERAL EQUILIBRIUM IN A CLOSED INTERNATIONAL TRADE MODEL 
1. Introduction 
In the fifties Arrow and Debreu [2,3], Gale [7], McKenzie [10,11], and others 
developed from basic axioms a theory on the existence of a market clearing price system 
in an economy where the agents act as price takers. Following the basic existence results 
on general equilibrium in an exchange economy many developments have been made. 
For a survey we refer to e.g. Debreü [4]. Work on general equilibrium theory is ongoing, 
for example a recent 'state of the art' survey of the case of infinitely many commodities 
is Aliprantis, Brown and Burkinshaw [1]. 
In general equilibrium theory an exchange economy is specified by characteristics 
on preferences and endowments of the traders. Given some price system which is a 
vector having as its components the prices for all commodities in the economy, the 
traders specify their planned demands and supplies of the commodities at this price 
system. The market excess demand for a commodity is the difference between the total 
demand and the total supply of each commodity. An equilibrium of the economy is a 
price system such that the excess demand is equal to zero for all commodities 
simultaneously. Then all markets clear and all planned demands and supplies can actually 
be made. The central result of the general equilibrium theory is that under rather weak 
conditions on the behaviour of the traders there exists an equilibrium price vector. 
A central theme in the theory of international trade is the impact of exchange 
rate policy and monetary policy on the trade balance. Many authors have studied such 
problems in a general equilibrium macro-economie model either of an open one-country 
economy or of a closed two-country economy. In an open model it is assumed that excess 
demands or supplies can be imported, respectively exported at given (world market) 
prices. In a closed model commodity flows to or from the outside world are not possible. 
For a basic reference we refer to Dixit and Norman [5]. In most research in this area the 
authors are concerned with comparative staties and dynamics in the context of a 
Hicksian general equilibrium model. In such a model the existence of an equilibrium is 
taken for granted. In this paper we will consider the existence of an equilibrium in a 
closed more-country general equilibrium model. To show the existence of such an 
equilibrium we will reformulate the pure exchange equilibrium model as a more-country 
international trade model. The classical theory of international trade deals with only one 
kind of common money. In the so-called monetary approach introduced by Hamada [7], 
each country has its own money commodity. We will show that the difference between 
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the two models is only a matter of normalization of the prices. In the classical treatment 
all exchange rates are normalized to be equal to one. In the monetary approach, each 
country has a domestic money commodity with the domestic price equal to one. We will 
see in this paper that both models follow from the Standard pure exchange economy. 
However, the monetary approach facilitates the analysis of exchange rate policy or 
monetary policy. 
This paper has been organized as follows. In the next Section we give the basic 
Walrasian general equilibrium model of an exchange economy. In Section 3 we interpret 
this basic model as a model of international trade. In Section 4 we give a reformulation 
of the model in which we introducé the relation between the exchange rate and the trade 
balance. Section 5 is concerned with the existence of equilibrium under the monetary 
approach and the analogy with the classical approach. Finally, in Section 6 we discuss the 
existence of equilibrium under exchange rate policy. 
2. Preliminaries 
We consider an exchange economy with n+1 commodities, indexed k = 0,l,...,n, 
and H agents, indexed h = 1,...,H. Each agent represents a utility maximizing consumer 
or household. Agent h, h = 1,...,H, is characterized by a consumption set 
x h c Rn+1 a 
utility function un on X n representing her preferences, and a vector of initial 
endowments wn e Xh. The set X*1 is the set of all bundies of commodities possible for 
the h-th consumer. The function u*1 assigns a real number, the utility of h, to each 
consumption bundie in X n . The vector wn is the bundie of commodities available to the 
consumer before any trade has taken place. We may interpret the initial endowments of 
agent h as the stock of commodities she holds after production has taken place. The 
problem we want to consider in this paper is the exchange of these commodities between 
agents without considering the process of production. Although equilibrium in an 
economy with production is more complicated than in an economy without production, 
we can restrict ourselves to the latter if we want to consider the problem of trade 
between agents. Since in this paper we are concerned with the latter problem, we restrict 
ourselves to a pure exchange economy. 
For ease of notation, Let ft denote the nonnegative orthant {q e Rn +1 | q; > 0, j = 
0,...,n) of the (n+l)-dimensional Euclidean space. For all h, we make the following 
assumptions, where w = £ n wn is the vector of total initial endowments. 
Ai . The consumption set X n is a closed, convex subset of ft, containing the set 
{x e ft | xk < wk , k = 0,...,n}. 
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A2- The utility function un is a strictly quasi-concave •*) continuous function 
from X*1 to R, satisfying monotonicity, i.e., for all x,y e X n , x^ > y^ for all k 
and Xfc > y^ for at least one k implies uh(x) > u^(y). 
A3. For each commodity k, w \ > 0. 
Given p e O\{0} being a vector of nonnegative prices with at least one positive 
component, the budget of agent h at these prices is given by yh(p) = p T w n , where pTa 
denotes the inner product Ej pjaj. So, yh(p) is the budget household h would obtain from 
selling her initial endowments against prices p. Then household h chooses a consumption 
bundie in X h that maximizes her utility given her budget, i.e., the household maximizes 
u^(x) subject to pTx < y"(p) = pTw". So, the household chooses an utility maximizing 
consumption bundie in her budget set being the set of all consumption bundies having a 
value less or equal than the value of her initial endowments. Let dn(p) e X^1 be such a 
consumption bundie. Under the assumptions A\, A2, and A3 such a consumption bundie 
exists and is preferred to all other x e X*1 satisfying the budget constraint, which 
implies that dn(p) is unique. Moreover, the assumptions imply that the demand function 
d": ft\{0} —>• X n is continuous and satisfies pTdn(p) = pTw n . The net demand of household 
h is given by dn(p) - wn , being the difference between the optimal consumption given 
the prices p under the budget restriction and the vector of initial endowments. Observe 
that the value of the net demand equals zero. 
Definition 2.1 A general or Walrasian equilibrium is a vector of prices p , and a set of 
consumption vectors xn , h = 1,...,H, such that 
(a) xh = dh(p*) for h = 1.....H, 
(b) E h xh = E h w h . 
Condition (a) says that in equilibrium each consumer maximizes her utility under her 
budget constraint. Condition (b) implies that in equilibrium for each commodity the total 
demand is equal to the total initial endowment. 
Let z(p) denote the total excess demand at price p, i.e., 
z(p) = S h (dh(p) - wh). 
It follows that p is an equilibrium price vector if z(p ) = 0. From the continuity of the 
demand functions dn it follows that z is a continuous function from O\{0} to R n + 1 . 
Moreover, from the utility maximization under Aj , A2 and A3, it follows that for all 
*J It is sufficiënt to assume quasi-concavity of the utility functions. However, assuming strict quasi-concavity 
implies that the demand functions are continuous functions instead of upper semi-continuous multifunctions. 
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P e n\{0), 
i) PTz(p) = O (Walras' law, i.e., the total value of the excess demands is equal to 
zero), 
ii) z(Ap) = z(p) for all A > 0 (homogeneity of degree zero), 
iii) Zk(p) > 0 if Pk = 0, k = 0,...,n (desirability). 
Property ii) says that the excess demand does not change if all prices are multiplied by a 
positive factor. So, let p = (Pi,...,pn+i)T be a vector of equilibrium prices. Then also p 
= A~*p is a vector of equilibrium prices. Taking A = Ek Pk we can normalize the sum of 
the prices to one. So, to find equilibrium prices we can restrict ourselves to the price 
space Sn = {p e Q\{0) I Ek Pk = *) being the n-dimensional unit simplex. By using a 
fixed point theorem it can be proved that z has a zero point p on Sn (see e.g. Varian 
[14]). Hence there exists a vector of equilibrium prices. Property (iii) ensures that in 
equilibrium all prices are positive. 
3. The pure exchanee international trade model 
We now interpret the pure exchange equilibrium model as a model of 
international trade. In this case a household h represents some country, so that dn(p) 
yields the aggregate demand of country h at price vector p. 
When interpreting the general equilibrium model as an international trade model, 
we should distinguish between tradeable goods and non-tradeable goods. Tradeables or 
international goods can be exchanged between all countries, while non-tradeables or 
domestic commodities of a country can only be exchanged between residents of that 
country. The residents of a country have endowments only of the tradeables and of the 
non-tradeables of their own country. Moreover, the utility of a consumer in some 
country only depends on the tradeables and their own country's non-tradeables and is 
indepent of the non-tradeables of foreign countries. 
Let l+n(h) be the number of non-tradeables of country h, h = 1,...,H and let 
l+n(0) be the number of tradeables. So, the total number of commodities equals N = 
E^_0 {l+n(h)>. For ease of notation in the remaining of the paper, we index the non-
tradebles of country h by k = l,...,l+n(h) and we index the tradeables by k = 0,...,n(0). 
With a G R N a vector of prices or quantities, we denote a by (ag, a j , ..., ajj) 
with ao G Rn(0)+1 the vector of prices or quantities corresponding to the tradeable 
goods, and ah G Rn(h)+1 the vector of prices or quantities corresponding to the non-
tradeables of country h, h = 1,...,H. Country h does not possess non-tradeables of the 
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foreign countries, so that its vector of initial endowments wn = (W^Q, w n i , ..., W^JJ) 
satisfies w*1; = 0 voor j # 0,h. As observed above, the utility of the residents of country 
h only depends on XQ and xjj if x = (XQ, X], ..., xjj) is their consumption vector. From 
this it follows that the excess demand function zn = (znQ, z n j , ..., znj^) of country h, 
given by 
z
h(p) « dh(p) - w h 
only depends on the prices of the tradeables and its own domestic goods and satisfies 
(a) zh(p) = zh(p0,Ph), 
(b) zhk(p) = 0 voor j # 0,h, 
(c) PTzh(p) = PoTzho(PO>Ph) + PhTzhh(P0'Ph) = 0. 
with z^o(PO'Ph) t n e v e c t o r of excess demands of country h for tradeables and znj(p0,Ph) 
the vector of excess demands of country h for the domestic goods of country j . Property 
(b) says that there is no excess demand for the non-tradeables of foreign countries and 
(c) states that the total value of the excess demand is equal to zero (Walras' law for 
country h). Observe that poTz^o(PO>Ph) 1S t n e t o t a^ v a l u e of the excess demands for 
tradeables in country h. 
The world excess demand function is given by z(p) = S^ zn(p). It satisfies Walras' 
law pTz(p) = 0 and can be written as z(p) = (ZQ(P), zi(p), ..., ZJ^CP)) with 
(d) z0(p) = E h zh0(po,Ph)> 
(e) zh(p) = zhh(p0 ,Ph), h = 1.....H. 
A price vector p* = (p Q, p \, ..., p fj) is an equilibrium price vector if z(p ) is equal to 
zero. Although the assumption A3 and the assumption of monotonicity do not hold, it 
can be proved that there exists an equilibrium price vector with all prices positive. From 
(e) it follows that in equilibrium znh(p Q, p jj) = 0 and hence together with (c) that 
p*Tzh(p*) = P*oTzho(P*0>P*h) + P*hTzhh(P*0>P*h) = P*0Tzho(P*0>P*h) = 0. 
So, in equilibrium the h-th country's total value of the excess demands for tradeables is 
equal to zero. Observe that the total value of the excess demands for tradeables is equal 
to the deficit on the trade balance of country h. So, in equilibrium all countries have a 
zero trade balance. In the next section we will allow for equilibria with non-zero trade 
balances. 
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4. The trade balance and the exchange rate 
In this section we will consider explicitly the relation between the trade balance 
and the exchange rate. The exchange rate of a country relates the prices of the domestic 
goods with the prices of the tradeables and will be defined more precisely later on in 
this section. Following Van der Laan [9] we will use the structure of the excess demand 
function to reformulate the international trade model. In this reformulation of the model 
the exchange rate will appear explicitly as one of the variables with the trade balance as 
the corresponding equation. 
To introducé exchange rates in the model we take the Cartesian product of H+l 
unit simplices, S = SQ X SJ X S2 x ... x SJJ, with Sn the n(0)-dimensional unit simplex 
and, for h = 1,..,H, S^ the {l+n(h)}-dimensional unit simplex. Related to an element q = 
(QQ, q i , ..., qn) e S, where qn = (qnQ, ..., qnj)T with j = n(0) and where for h * 0, qh = 
(Qh0> •••' q hj ) T W i t ^ j = l+n(h), we define for all h a price vector 7rh(qn,qh) = 
[(7rho(qn,qh))> (n"hh(qo,Qh))] G R n (°)+ 1 x R n ( h ) + 1 for the tradeables and country h's 
domestic commodities by 
(4.1) ^OkfaO'Oh) = QhOQOk' k = 0,...,n(0) 
(4.2) AiktoO'Qh) = Ihk' k = l,...,l+n(h). 
We show that for each positive price vector p G S^ -*, there is just one element of S 
yielding the same relative prices for each country h, h = 1,...,H. To do so, let p = (pn, 
Pl, ..., P H ) be an element of S N _ 1 , i.e., p 0 G Rn(°)+ 1 , p h G R n ( h ) + 1 , h = 1.....H and 
the sum of all components E^E^ Phk equal to one. Now define qn^ by 
(4-3) qok = P0k/£ i P0i> k = 0,...,n(0) 
and for h = 1,...,H, define q^ by 
(4.4) q h 0 = (Sj p0i)/(Si p0i + Ej ph i) 
(4-5) Qhk = Phk/(Ei POi + s i Phi)> k = l,.»,l+n(h). 
Clearly, E^ qn^ = 1, and for h = 1,...,H, also E^ qhk = *• Moreover, for h = 1,...,H, 
[(^OfaO'Qh))' (^hCQO'%))] - fAP0, APhl> w i t h x = ( s i POi + S i Phi)"1- So> f °r Q 
defined by (4.3), (4.4) and (4.5) country h has at prices (TT^Q, *"hh) defined by (4.1) and 
(4.2) the same relative prices for the tradeables and domestic goods as at prices (pn, p^). 
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Since the excess demand function is homogeneous of degree zero, this implies that at 
(7rno, Tnh) the excess demand of the h-th country will be the same as at (PQ, Ph) • 
The component qok> k = 0,...,n(0), can be interpreted as the price of the k-th 
tradeable denoted in some international currency, e.g. ECU's, whereas qhk, k = 
l,...,l+n(h), can be interpreted as the price of the k-th domestic commodity of country h 
in the own currency. By multiplying the components of qg by q^o we get the prices of 
the tradeables in the currency of country h. So, the component q^o measures the price in 
the home currency of a unit of the international currency so that we can interpret qho a s 
the exchange rate between the international currency and the currency of country h. An 
increase of q^o increases the prices of the tradeables in terms of the domestic currency 
of country h. Thus, an increase (decrease) of q^o yields a depreciation (appreciation) of 
the home currency. 
The next step is to modify the excess demand function. Therefore, we define 
« Q ) - (ÉO<<I). £ifa>. •••' feta)) w i th £o(q) G Rn(0)+1 and Éhta) e R n ( h ) + 2 for h = 
1,...,H by 
f0(q) = s h zho('rh(qo5qh)). 
and 
h^o(q) " qo^V^faö'qh)) = sk qok^ok^qo^h)). 
^hk(q) = zhhk('rh(qo5qh))5 k = l,...,l+n(h). 
So, £o(q) is the excess demand vector for the tradeables and £hk(q)' n>k # 0 is the 
excess demand for the k-th domestic good of country h at prices defined by (4.1) and 
(4.2). Moreover ^hO^) iS ^e v a l u e of the excess demand of country h of the tradeables, 
i.e., the deficit on the trade balance, measured in the international currency. It follows 
straightforward that f(q) satisfies the following properties: 
(4.6) for all h * 0, qhT£h(q) = 
s k qh<>qOkzhOk<*h(qo.qh)) + s k qhkzhhk(*h(qo.qh» = 0. 
because of Walras' Law and 
(4.7) qoT£o(q) = E k qoksh zhok(*h(qo»qh)) = s h ^ho(q)-
Property (4.6) shows again that E k qhoqokZhOk('rh(c10'cïh)) = 0 if zhhk(7rh(qo>qh)) = 0 
for all k = l,...,n(h)+l, i.e., the trade balance of country h is in equilibrium if all 
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domestic markets are in equilibrium. Property (4.7) shows that the value of the total 
excess demand for the tradeables equals the sum of the trade deficits of the countries. 
Clearly, if p = (p Q, p j , ..., p JJ) is a positive vector of equilibrium prices with 
z(p*) = (z0(p*), z,(p*), ..., zH(p*)) = 0 then £(q*) = (£o(Q*), ll(Q*), - , £H(Q*)) = 0 with 
q as defined by (4.3), (4.4) and (4.5). So, a zero point of z with all prices prices positive 
yields a corresponding zero point of £. Since there exists such a zero point of z, there 
also exists a zero point of £. At such a zero point q the variables q ^Q, h = 1,...,H, yield 
the equilibrium exchange rates of the countries. If for some q, £(q) # 0, then 
equilibrium can be found by adjusting the variables qjjj on the product space S. In 
particular, country h can reduce a deficit on its trade balance by a rise of the exchange 
rate q^Q. In Van der Laan [9] and Van den Elzen and van der Laan [6] it has been 
shown that there exists a convergent adjustment process. 
5. The monetarv approach 
With the formulation of the international trade model on the product space of 
simplices we have introduced the variables q^Q, h = 1,...,H, as the exchange rates, while 
the corresponding components ChOfa) 0I" t n e modified excess demand function yield the 
deficits on the trade balances. We now suppose that for each country h, one of its 
domestic commodities serves a money commodity, say the commodity indexed by l+n(h). 
Although the consumers do not obtain direct utility from money, the amount of money 
held by a consumeru appears in the utility function as savings for future consumption. 
So, moeny is held by the consumers for the sake of commodities they will buy at later 
dates. We now redefine the exchange rate as e n = qno/Qhk f ° r ^ = "+n(h)> i-e-> money 
serves as the domestic currency and e^ measures the value of the international currency 
in units of country h's money. Since demand is homogeneous of degree zero, it follows 
from (4.1) and (4.2) that 7rh(q0,Aqh) = A7rh(q0,qh). Hence, if q* = (q*o, q*i, .... q*H) 
yields a vector of equilibrium prices, then also the vector q' = (q'o, q ' i , •••, q'H) w r t n Q'o 
= q o and for h = 1,...,H, q\ = (q hk) q h> wr»ere k = l+n(h), yields equilibrium 
prices. Let 
P = (P = (P0> Pb — PH> e) | p h G R?( h ) + 1 , h = 0,...,H, e e R^, S k p 0 k = 1, 
and for k = l+n(h), p^ = 1, h = 1,...,H } 
be the set of prices and exchange rates with the prices of the money commodities 
normalized to one. Observe that for a vector p = (PQ, P j , ..., PH» e) G P instead of q G 
S, (4.1) and (4.2) become 
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(5.1) Th0k(P0.Ph'eh) - ehP0k> k = ° n(°) , 
Thhk(P0'Ph>eh) = Phk» k = l . - .n(h), 
(5.2) 
* hk(P0'Ph»eh) - Phk " J . k - l+n(h). 
Finally, for further simplicity, in the following we denote the initial endowment of 
money of country h by m^, i.e., m n = w*1^ with k = l+n(h), and the excess demand for 
money at prices p e P of country h by mh(po,Ph,eh), i-e., mh(po,Ph»eh) = 
z
'
1hk(,r'1(P0'Ph»eh)) w*1^ k = l+ n(n)- The equations (4.6) becomes 
(5.3) for all h # 0, E k ehp0kZh0k('rh(P0'Ph.eh)) + 
sk#l+n(h) •Phkzhhk('rh(P0.Ph.eh)) + mh(P0»Ph'eh) = 0> 
From the existence of positive equilibrium prices q = (q Q, q \, ..., q H ) w e obtain the 
next theorem. 
Theorem 5.1. There exists a positive vector p = (p Q, p j , ..., p JJ, e ) e P of prices 
and exchange rates such that 
a) E h zh0(7rh(p*o, P*h. e*h)) = 0. 
and, for h = 1,...,H» 
bl) zhhk(7Th(p*0, p* h , e*h)) = 0, k = l,...,n(h), 
b2) mh(p*0 , P*h' e*h) = 0. 
Theorem 5.1 says that for the monetary model in which each country has its own 
money commodity, there exist prices and exchange rates in which all markets and all 
money balances are equilibrium. From b), (5.3) and the fact that e ^ > 0 it follows that 
E k P*0kzh0k(7rh(P*0>P*h>e*h)) = 0, h = 1.....H, 
i.e., for each h the trade balance is in equilibrium. 
The exchange rate gives the value in home currency of one unit of the 
international currency. Until now we have not interpreted the meaning of the 
international currency, except that we have mentioned the ECU as an example of an 
international currency. Another possibility is to take one of the home currencies, e.g. the 
home currency of a large country as the international currency. Then, of course, the 
exchange rate of that country is equal to one. To do so, observe that the demands for 
commodities are homogeneous of degree zero in prices of the domestic non-money 
commodites, the exchange rate, and the initial money holdings. Now, let the currency of 
country 1 serve as the international currency. If p = (p Q, p \, ..., p H . e ) £ P is a 
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vector of equilibrium values, then p «= (p o» P 1» P 2» —» P H' e ) e P w r t n eh = e h 
for h # 1, e i = 1 and p ik = p ik / e i> k = l,...,n(h) is a vector of equilibrium prices in 
case the initial holdings of money of country 1 become mj/e j . So, we can normahze 
the exchange rate of country 1 to one by multiplying the amount of money with the 
inverse of the exchange rate. Mathematically this means that the exchange rate can be set 
equal to one by choosing the unit of money appropriately. Economically this means that 
the exchange rate can be set equal to one by changing the amount of money. If the 
Central Bank doubles the amount of money by issuing new money, new equilibrium 
prices will arise in which both the exchange rate and the prices of the domestic 
commodities have been doubled and hence the home currency is depreciated with the 
same factor. Under the new prices the amounts of trade in equilibrium have not been 
changed because of the homogeneity. This result, which says that under floating 
exchange rates each country can choose its own rate of inflation without affecting the 
flows of the real trade is well known from international trade theory, see e.g. Dixit and 
Norman [5, page 217] or Van der Ploeg [13, page 95]. If all countries choose their money 
supplies in order to normalize their exchange rates equal to one, then one unit of a 
currency can be exchanged against one unit of each other currency and we obtain the 
classical international trade model with one common currency. In fact this common 
currency now becomes a tradeable. However, if money becomes a tradeable it is 
sufficiënt that the sum of all money balances is in equilibirum and hence condition b2) 
of Theorem 5.1 which says that all money balances must be in equilibrium is not needed 
any longer. This allows for deficits or surplusses on the money balances and hence on 
their counterparts the balances of trade. Going back to the monetary model this implies 
that floating exchange rates are not needed any longer to get equilibrium if we allow for 
non-zero trade balances. This makes the model applicable for analyzing exchange rate 
policy. 
6. Exchange rate policv 
In this section we consider the existence of an equilibrium in the monetary model 
under policy measures. Let (p Q, P i, ..., P H> e ) G ** De a vector of equilibrium values 
of prices and exchange rates. We now want to consider the case of exchange rate policy 
of one country, say country 1. So, country 1 sets an exchange rate ei # e \. According 
to (5.1) the prices of the tradeables relative to the prices of the domestic goods change. 
This results in disequilibrium both on the markets of the domestic commodities and the 
tradeables. To restore equilibrium on the domestic markets the prices of the domestic 
goods have to be adjusted. Let pj be the vector of new equilibrium prices for the 
domestic goods. Then it follows from (5.3) that 
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since Z ^ ^ T T ^ P Q,Pbei)) = O for k # l+n(h). Now suppose that country 1 is able to 
meet their demands and supplies of the tradeables on the world market. Then the value 
* i i * 
in domestic currency E^ ejp 0kz Okfa (P 0>Pl>el)) °f t n e excess demands on tradeables, 
i.e., the surplus on the trade balance if E^ eip 0kz*0k(ff*(P 0»Pl»el)) < 0 or the deficit 
if Ejj ejp 0kz 0k(ff (P 0»Pl>el)) > 0> *s compensated by the increase or decrease 
mj(p o>Pl>e) °f t n e money holdings. To interpret this result we introducé a government 
or Central Bank who adjusts the money holdings by issuing or destroying money, see also 
Dixit and Norman [5, chapter 7]. The amount of the shift in money holdings is equal to 
the value of the excess demand for the tradeables. So, in case of a surplus, the creation 
of additional money is financed by the other countries. The Central Bank receives the 
surplus on the trade balance in the form of reserves in international currency and obtains 
in this way a claim on the other countries. The opposite holds in the case of a deficit. As 
a result of the exchange rate policy, country 1 faces a situation of equilibrium on all 
domestic markets, but disequilibrium on the markets for tradeables and a non-zero trade 
balance. The latter is compensated by a non-zero money balance for country 1. 
We now consider the other countries. We suppose that all other countries have 
floating exchange rates. By adjusting prices and the other countries' exchange rates it is 
possible to reach equilibrium again on all commodity markets. However, at the resulting 
equilibrium the non-zero trade balance of country 1 induces non-zero trade balances for 
the other countries too. Let p = (PQ, PI , . . . ,PH> ej) be the vector of new 'equilibrium' 
prices. Since there is equilibrium on all commmodity markets, we have that at the new 
prices the total value of the excess demands of the tradeables is equal to zero, i.e., the 
sum of all surplusses and deficits on the trade balances measured in the international 
currency is equal to zero. Moreover, it follows from (5.3) that for all h, 
(6.1) E k ehpokZhOk('rh(PO'Ph'eh)) + mh(P0»Ph»eh) - °> 
saying that the deficit or surpluss on the trade balance of country h measured in the own 
currency is compensated by a non-zero money balance. For the classical model we have 
noticed already this possibility. 
It should be observed that a two-country model differs from a more-country 
model. In a two-country model the second country has to adjust the exchange rate in 
order to reach equilibrium for the tradeables again. If the second country has a fixed 
exchange rate equilibrium can not be reached. In this case the demands of country 2 are 
not affected by the exchange rate policy in country 1, which results in an excess demand 
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or supply for the tradeables. So, country 2 must have a floating exchange rate in order to 
compensate the shock triggered off by the policy by country 1. However, in a more-
country model, it is not necessary that all other countries have a floating exchange rate. 
If some of the countries have a fixed exchange rate, the exchange rate policy by country 
1 does not have any impact on these countries as long as they are small compared with 
the rest of the world and are able to meet their supplies and demands on the world 
market. So, in a more-country model it is possible that some countries keep their 
exchange rate fixed under a change in the exchange rate of one country. To reach 
equilibrium on the tradeables it is sufficiënt that some of the other countries have a 
floating exchange rate. It should be observed however, that due to general equilibrium 
effects, also the prices of the tradeables in the new equilibrium will differ from the old 
prices. Since the demand depends on the prices of the tradeables, this may change the 
net demand for tradeables of the countries with a fixed exchange rate and also the total 
value of the excess demand for tradeables by these countries. So, even a fixed exchange 
rate may result in a surplus or deficit on the trade balance of such a country. Another 
policy of such a country is to adjust its exchange rate in order to maintain a zero trade 
balance. If there is only one tradeable both policies are the same because then the price 
of the tradeable commodity is always set equal to one. 
We now assume that there is only one tradeable, so that a country with a fixed 
exchange rate is not affected by the exchange rate policy of other countries, as long as it 
is small compared with the rest of the world and can meet its demand or supply of the 
tradeable at the fixed exchange rate. Of course, the assumption of only one tradeable is 
rather silly. However, we are not concerned primarily in the trade between countries in 
commodities, but in the effects of exchange rates policies on the trade balances, money 
holdings, and debts. The tradeable commodity can be interpreted as an aggregate or 
composite bundie of commodities. 
Above we have considered the impact of a change in the exchange rate by one 
country in a situation of general equilibrium with zero trade balances. More generally, 
we now consider the case that some countries have an a priori fixed exchange rate, some 
other countries have floating exchange rates which respond to the excess demand or 
supply of the tradeable commodity, while the remaining countries have a policy of zero 
trade balance. Because of the assumption of only one tradeable commodity, in 
equilibrium the latter countries have a zero excess demand for this commodity and do 
not interfere with the other countries. So, we can delete the latter countries from the 
model. This results in a model with countries having a fixed exchange rate and countries 
having a floating exchange rate. Let H* C {1,...,H} be the set indices of countries with a 
fixed exchange rate and set ejj = e\ for h e H^. Then, with the set P as defined in 
Section 5, the set of prices becomes 
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Pf = {(Po. Pi PH. e) e P | eh = e'h for h E Hf). 
We assume that the countries with fixed exchange rate are small compared with 
the rest of the world and the exchange rates do not differ too much from the 
equilibrium exchange rates 2), so that they can meet their supplies and demands at these 
exchange rates. Then, extending the analysis given above, we obtain the following result. 
Result 6..1. There exists a vector p = (p Q, p j , ..., p JJ, e ) e P' such that, 
a) S h zho((7rhP*o>P*h»e*h)) - 0., 
b) for all h, zhhk(7rh(p*o,p*h,e*h)) = 0 k = l,...,n(h), 
ft de i_ i . ïfc & sis ik * * 
c) for all h, e
 hp oTzhoO"""(P 0-P h>e h» + mh(P 0»P l 'e ) = °> 
d) S h pI|toTzho(7rh(P*o,P*h>e*h)) = 0-
So, there exists a price vector p e P' with all non-money markets in 
equilibrium. Moreover, d) says that the total value of the surplusses and deficits 
measured in the international currency is equal to zero. However, the (domestic) money 
markets are not needed to be in equilibrium and they are the counterparts of the 
surplusses and deficits on the trade balances of the countries. Countries with a deficit on 
the trade balance have to reduce the holdings of domestic money in order to finance the 
deficit, whereas countries with a surplus have to expand their holdings of additional 
money. Moreover, the Central Banks of countries with a surplus get a claim on the 
Central Banks of countries with a deficit in terms of the international currency. 
It should be observed that in general the "equilibrium" price vector p = (p Q, 
p i, ..., p H» e ) is n o t unique. Clearly, if some h f H' sets a fixed exchange e^ = e'h # 
e h, then there exists a new equilibrium price vector for this fixed exchanged rate. In 
general, a continuüm of equilibrium price vectors will exist. As long as the number of 
countries not m Hf is greater or equal than two these countries have some possibility to 
change their exchange rates. For instance, the countries not in H* can agree about 
linkages between their exchange rates. Suppose, they agree about a fixed ratio between 
their exchange rates, i.e., for h € H*\ eh = ae'h for given e'h- Under this policy the 
equilibrium price vector will be unique (or as usual in general equilibrium theory 
eventually an isolated odd number of price vectors). 
In this paper we have shown the existence of equilibrium prices and 
exchange rates for a more-country international trade model. Moreover, we have seen 
> If the exchange rate is too low (almost zero) the demand goes to infinity and can not be met any longer. 
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above that under fixed exchange rates for some countries there exists an equilibrium 
price vector which clears the commodity markets but with non-zero trade balances. 
Result 6.1 shows that the countries not in have non-zero trade balances due to the 
fixed rate policies of the countries in Hf. In the static framework described in this paper 
zero trade balances can only be attained if the countries in Hf give up their fixed 
exchange rate policies 3). So, the countries not in Hf can not assure themselves of zero 
trade balances, unless they implement other measures, e.g. export restrictions in case that 
the countries in Hf set relatively low exchange rates. This goes beyond the scope of this 
paper. However, we conclude with the observation that the countries not in Hf does not 
need such restrictions if these countries prefer future consumption above current 
consumption. Because of the low exchange rates, in equilibrium the countries in Hf will 
face deficits on their trade balances, i.e., they consume too many tradeables. In the short 
run the other countries suffer from this. However, as we have seen these countries get 
claims on the countries in Hf in the form of reserves in international currency. So, the 
current overconsumption of the countries in Hf goes at the expense of future 
consumption, while the countries not in Hf give up a part of the current consumption in 
exchange for an additional claim on future consumption. 
' In a dynamic framework the money adjustments compensating the trade deficits and surplusses will restore zero 
trade balances in the long run. (see Dixit and Norman [5] and Neary [12]). 
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